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DETAILED ACTION 

Claims 1-9 are pending in the application, which is a Divisional of Application No. 
10/232,928 filed 08/30/2002, USP 6,717,196 is acknowledged. 

Priority 

Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). The certified copy has been filed in parent Application No. 10/232,928, filed 
08/30/2002. 

Information Disclosure Statement 

This office acknowledges receipt of the following items fi-om the apphcant: Information 
Disclosure Statement (IDS) filed on January 12, 2004, The references cited on the PTOL 1449 
form have been considered. 

Drawings 

The drawings are objected to under 37 CFR L 83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, a sacrificial layer in claim 7 must be 
shown or the feature(s) canceled fi-om the claim(s). No new matter should be entered. 

Corrected drawing sheets are required in reply to the Office action to avoid abandonment 
of the application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being amended. 
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The figure or figure number of an amended drawing should not be labeled as "amended." If a 
drawing figure is to be canceled, the appropriate figure must be removed from the replacement 
sheet, and where necessary, the remaining figures must be renumbered and appropriate changes 
made to the brief description of the several views of the drawings for consistency. Additional 
replacement sheets may be necessary to show the renumbering of the remaining figures. The 
replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as per 37 CFR 
1 .84(c)) so as not to obstruct any portion of the drawing figures. If the changes are not accepted 
by the examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identicaUy disclosed or described as set forth in 
section 102 of this tiUe, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fig. 4 of 
Prior Art, Applicant admitted prior art (AAPA), in view of Fazan et al. (USP: 5,940,676 
hereinafter referred to as "Fazan"). 

Regarding claim 1, Fig. 4 of Prior Art (AAPA) discloses as set forth in Background of the 
Invention (BOI), page 2, line 32-page 3, line 19, a method of forming a ferroelectric memory 
device, comprises: 
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preparing a semiconductor substrate (10) comprising an interlayer dielectric layer (12) 
and a capacitor lower electrode contact (14) formed through the interlayer dielectric layer; 

forming a cylindrical capacitor lower electrode (35) on the interlayer dielectric layer, 
thereby covering the contact; 

conformally stacking a ferroelectric layer (41) by using a chemical vapor deposition 
(CVD) technique (BOI, page 3, lines 15-16) over substantially the entire surface of the 
semiconductor substrate including the capacitor lower electrode, and 

forming a thick upper electrode (43) stacked over the entire surface of the semiconductor 
substrate. 

However, Fig. 4 of Prior Art fails to teach of forming a capacitor upper electrode in the 
shape of a spacer surrounding the sidewall of the ferroelectric layer. 

Fazan teaches that a process for fabricating a capacitor in a semiconductor integrated 
circuit comprises the steps of forming a capacitor upper electrode spacer (44) surrounding the 
sidewall of the ferroelectric layer (40) as storage node electrodes (Fig. 8, col. 7, lines 15-20). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to modify the upper electrode of the structure of Fig. 4 of Prior Art to include a 
capacitor upper electrode spacer surrounding the sidewall of the ferroelectric layer, as taught by 
Fazan in order to form storage node electrodes and to allow storage capacitor formation at 
densities greater than that achievable by conventional photolithographic means (Fazan, col. 3, 
lines 28-30). 

Regarding claim 5, Fig. 4 of Prior Art (AAPA) discloses the claimed limitations except 
for the method as claimed in claim 1, wherein the forming of the lower electrode further 
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comprises: sequentially stacking a lower electrode layer and a hard mask layer over substantially 
the entire surface of the semiconductor substrate; forming a hard mask pattern through 
photolithopaphy and etching processes with respect to the hard mask layer; and etching the lower 
electrode layer by using the hard mask pattern as an etch mask to form the lower electrode. 
Fazan teaches in Figs. 3-5 as set forth in column 5, line 3-column 6, line 31, that the forming of 
the lower electrode further comprises sequentially stacking a lower electrode layer (34, 35) and a 
hard mask layer (36) over substantially the entire surface of the semiconductor substrate (20); 
forming a hard mask pattern through photolithopaphy and etching processes with respect to the 
hard mask layer; and etching the lower electrode layer by using the hard mask pattern as an etch 
mask to form the lower electrode. It would have been obvious to one of ordinary skill in the art 
at the time of the invention was made to form the lower electrode further comprises sequentially 
stacking a lower electrode layer and a hard mask layer over substantially the entire surface of the 
semiconductor substrate; forming a hard mask pattern through photolithopaphy and etching 
processes with respect to the hard mask layer; and etching the lower electrode layer by using the 
hard mask pattern as an etch mask to form the lower electrode, as taught by Fazan in order for 
having an enhanced capacitance useful for high-density DRAM applications (Fazan, col. 3, lines 
19-21). 

Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fig. 4 of 
Prior Art, Applicant admitted prior art (AAPA), in view of Fazan et al. (USP: 5,940,676 
hereinafter referred to as "Fazan"), and further in view of Ochiai (USP: 6,043,526). 
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Regarding claim 2, Fig. 4 of Prior Art (AAPA) and Fazan disclose the claimed limitations 
except for the method as claimed in claim 1, further comprises forming a plate line over a region 
of the semiconductor substrate where the upper electrode is formed, the plate line being in 
electrical contact with the upper electrode. Ochiai teaches in Fig. 3 that a plate line (29) is 
formed over a region of the semiconductor substrate (10) where the upper electrode (26) is 
formed, the plate line being in electrical contact with the upper electrode (col. 6, lines 1-24), It 
would have been obvious to one of ordinary skill in the art at the time of the invention was made 
to incorporate a plate line formed over the upper electrode, as taught by Ochiai in order to 
provide connections or contacts for applying voltages to the upper electrode via the plate line 
(col. 6, lines 20-24). 

Regarding claim 3, Fig. 4 of Prior Art (AAPA) and Fazan disclose the claimed limitations 
as claimed in claim 2, except for the method in which plural ones of such capacitors are arranged 
across the semiconductor substrate surface, auer forming the upper electrode and before forming 
the plate line, further comprising: stacking an insulation layer over substantially the entire 
surface of the semiconductor substrate, to pmially fill gaps between the capacitors, the insulation 
layer exposing at least a part of the upper electrode. Ochiai discloses in Fig. 3 in which plural 
ones of such capacitors are arranged across the semiconductor substrate surface, after forming 
the upper electrode and before forming the plate line, further comprises stacking an insulation 
layer (27) over substantially the entire surface of the semiconductor substrate, to partially fill 
gaps between the capacitors, the insulation layer exposing at least a part of the upper electrode 
(col. 9, lines 28-30). It would have been obvious to one of ordinary skill in the art at the time of 
the invention was made to form stacking an insulation layer over substantially the entire surface 
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of the semiconductor substrate, to partially fill gaps between the capacitors, the insulation layer 
exposing at least a part of the upper electrode in order to insulate the capacitors to prevent short 
circuit. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fig. 4 of Prior Art, 
Applicant admitted prior art (AAPA), in view of Fazan et al. (USP: 5,940,676 hereinafter 
referred to as "Fazan"), and in view of Ochiai (USP: 6,043,526), and further in view of Maejima 
et al. (USP: 6,100,201 hereinafter referred to as "Maejima"). 

Fig. 4 of Prior Art (AAPA), Fazan and Ochiai disclose the claimed hmitations as claimed 
in claim 3, except for wherein the recessing of the insulation layer is performed by an etching 
process; and the etching process uses an etch gas including at least one gas selected from a group 
consisting of CHF3, CF4, Ar, and N2 to make the insulation layer have etch selectivities with 
respect to the upper electrode and the ferroelectric layer. Maejima teaches that a method of 
defining a dielectric layer of a capacitor in a manufacturing a semiconductor device comprises 
the steps of selectively etching the dielectric layer by a reactive ion etching with a mixture gas 
comprising Ar and C12 so that the dielectric layer of the capacitor receives almost no substantive 
damage in the etching process (col. 19, lines 11-17). It would have been obvious to one of 
ordinary skill in the art at the time of the invention was made to use selectively etching the 
dielectric layer by a reactive ion etching with a mixture gas comprising Ar and C12, as taught by 
Maejima, in the etching process so that the dielectric layer of the capacitor receives almost no 
substantive damage in the etching process. 
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Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fig. 4 of Prior Art, 
Applicant admitted prior art (AAPA), in view of Fazan et al. (USP: 5,940,676 hereinafter 
referred to as "Fazan"), and further in view of Lee et al. (US Pub. No. 2001/002395 hereinafter 
referred to as "Lee"). 

Fig. 4 of Prior Art (AAPA) and Fazan disclose the claimed limitations as claimed in 
claim 5, except for the method fiirther comprises stacking a conductive adhesive assistant layer 
before stacking the lower electrode layer, wherein the adhesive assistant layer is patterned 
together with the lower electrode layer. Lee teaches that in a real FRAM structure, an adhesive 
layer may be interposed between the Si02 insulating layer and the lower electrode in order to 
improve the adhesive property of the lower electrode as set forth in [0023]. It would have been 
obvious to one of ordinary skill in the art at the time of the invention was made to form an 
adhesive layer may be interposed between the insulating layer and the lower electrode, as taught 
by Lee, in order to improve the adhesive property of the lower electrode. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fig. 4 of Prior Art, 
Applicant admitted prior art (AAPA), in view of Fazan et al. (USP: 5,940,676 hereinafter 
referred to as "Fazan"), and fiirther in view of Cho (USP: 6,355,521). 

Fig. 4 of Prior Art (AAPA) and Fazan disclose the claimed limitations as claimed in 
claim 1, except for the method wherein the forming of the lower electrode comprises: forming a 
sacrificial layer at the semiconductor substrate; forming a contact hole at the lower electrode 
region of the sacrificial layer; filling the contact hole with a conductive layer; and removing a 
remnant part of the sacrificial layer. Cho teaches in Figs. lA-lE that a method of manufacturing 
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a capacitor in a semiconductor device comprises forming a sacrificial layer (16) at the 
semiconductor substrate (11) (Fig. IC, col 3, line 8); forming a contact hole (A) at the lower 
electrode region of the sacrificial layer (Fig. 1 A, col. 2, lines 36-39); filling the contact hole with 
a conductive layer (13) (Fig. lA, col. 2, lines 40-42); and removing a remnant part of the 
sacrificial layer (Fig. ID, col. 3, lines 32-33). It would have been obvious to one of ordinary 
skill in the art at the time of the invention was made to form a capacitor in a semiconductor 
device comprising forming a sacrificial layer at the semiconductor substrate; forming a contact 
hole at the lower electrode region of the sacrificial layer; filling the contact hole with a 
conductive layer; and removing a remnant part of the sacrificial layer, as taught by Cho in order 
to prevent leak current and improve the electric characteristic of the capacitor (col. 1, Unes 61- 
62). 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fig. 4 of Prior Art, 
Applicant admitted prior art (AAPA), in view of Fazan et al. (USP: 5,940,676 hereinafter 
referred to as "Fazan"), and in view of Cho (USP: 6,355,521), and further in view of Basol et al. 
(US Pub. No. 2003/0032373 Al hereinafter referred to as "Basol"). 

Fig. 4 of Prior Art (AAPA), Fazan and Cho disclose the claimed limitations as claimed in 
claim 7, except for the method wherein the filling of the contact hole is performed by an 
electroplate technique. Basol discloses that the electroplate method is used for filling the 
trenches and vias in the insulating layer in a typical process as set forth in [0005]. It would have 
been obvious to one of ordinary skill in the art at the time of the invention was made to fill the 
contact hole using an electroplate technique, as taught by Basol since it is known in the art. 
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Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fig. 4 of Prior Art, 
Applicant admitted prior art (AAPA), in view of Fazan et al (USP: 5,940,676 hereinafter 
referred to as "Fazan"), and further in view of Moise et al. (USP: 6,534,809 hereinafter referred 
to as "Moise"). 

Fig. 4 of Prior Art (AAPA) and Fazan disclose the claimed limitations as claimed in 
claim 1, except for the method wherein the anisotropical etching of the upper electrode layer uses 
an etch gas including oxygen and a combination gas conposed of at least one gas selected from a 
group consisting of C12, BC13, HBr, and Ar, to make the upper electrode layer have an etch 
selectivity with respect to the ferroelectric layer. Moise teaches in Fig. 4e that the etchant used 
to etch top electrode layer (308 and 310) should include an oxygen-containing gas (such as 02), 
and additional gases, such as Ar, N2, C12, BC13, CF4, SF6, or a combination thereof may be 
included to improve the etch selectivity (col. 24, lines 25-32). It would have been obvious to one 
of ordinary skill in the art at the time of the invention was made to utilize the etchant used to etch 
top electrode layer including an oxygen-containing gas (such as 02), and additional gases, such 
as Ar, N2, CI2, BC13, CF4, SF6, or a combination thereof may be included, as taught by Moise 
in order to improve the etch selectivity. 



Conclusion 

A shortened statutory period for response to this action is set to expire 3 (three) months 
and 0 (zero) day from the day of this letter. Failure to respond within the period for response 
will cause the application to become abandoned (see M.P.E.P 710.02(b)). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andy Huynh, (571) 272-178 1 . The examiner can normally be 
reached on Monday-Friday from 8:30 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571) 272-1787. The Fax number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the -status of this application or proceeding 
should be directed to the receptionist whose phone number is (703) 308-0956. 




AH 



Andy Huynh 



June 18,2004 



Patent Examiner 



